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BACKGROUND 

1 . Field of the Invention 

The present invention relates to network communications and, more particularly, to a 
method and system for canceling setup of a packet-based real-time media conference session. 
5 2. Description of Related Art 
a. Session Setup 

In order to set up a real-time media conference session, an originating station will 
typically send an invitation message to a conference server. The invitation message will cause 
the conference server to set up conference legs with the originating station and with one or more 

10 designated terminating stations. The conference server will then bridge together the conference 
legs, thereby allowing the originating station and the terminating stations to commvmicate with 
each other via the conference server. 

In a typical arrangement, the conference server will set up the conference session by 
responding to the invitation message sent from the originating station by itself sending an 

15 invitation message to a designated terminating station. If the terminating station agrees to 
participate in the conference session, the terminating station will then send an agreement 
message to the conference server. And the conference server will then send an agreement 
message to the originating station. 

In turn, the originating station will send an acknowledgement message to the conference 

20 server, completing setup of a conference leg between the originating station and the conference 
server. And the conference server will then responsively send an acknowledgement message to 
the terminating station, completing setup of a conference leg between the conference server and 
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the terminating station. The conference server may then bridge the conference legs together, to 
allow the originating and terminating station to communicate. 

The messages that pass between the conference server and the various stations could 
comply with an accepted protocol, such as the well-known Session Initiation Protocol (SIP) for 

5 instance. Under SIP, the invitation message could be a SIP "INVITE" message, the agreement 
message could be a SIP "200 OK" message, and the acknowledgement message could be a SIP 
"ACK" message. SIP could be used to set up the conference session, and the conference legs 
could comply with the well-known Real-time Transport Protocol (RTP). 
b. Cancellation of Session Setup 

10 Once an originating station sends an invitation message to a conference server, the 

process of setting up the conference session has begun. In some cases, however, the user of the 
originating station may wish to cancel setup of the conference session. For instance, if a user of 
the originating station changes his or her mind about setting up the conference session, the user 
might invoke a cancel or "end" function on the originating station, which may cause the 

15 originating station to send a cancellation message to the conference server. In SIP, the 
cancellation message could be a SIP "CANCEL" message. 

Conventionally, the cancellation message functions to cancel a previous signaling request 
that has not yet been acted upon completely. For instance, if a first node has sent an invitation 
message to a second node and the second node has not yet sent an agreement message in 

20 response, the first node can send a cancellation message to the second node to cancel the 
invitation and end the session setup. 

A problem, however, can arise when trying to cancel setup of a conference session. In 
particular, if the originating station has sent an invitation message to the conference server and 
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has not yet received an agreement message in response from the conference server, the 
originating station might send a cancellation message to the conference server to cancel the 
conference session. It is possible that in this scenario the conference server has already sent an 
invitation message to the terminating station and the terminating station has already sent an 

5 agreement message to the conference server, when the conference server receives the 
cancellation message from the originating station. Thus, if the conference server sends a 
cancellation message to the terminating station, the cancellation message would be ineffective 
because the terminating station has abeady acted upon the invitation message that it received 
from the conference server. In this case, the terminating station would simply ignore any 

10 cancellation message sent by the conference server. 

In this scenario, the terminating station would assume that a conference session is being 
set up and would Ukely alert a user of the new session. However, because the terminating station 
would ignore the cancellation message, the terminating station would not then alert the user that 
the session setup has been cancelled. At the same time, however, since the conference server 

15 might have received a cancellation message from the originating station before the conference 
server sent an agreement message to the originating station, setup of a conference leg between 
the originating station and the conference server would in fact be cancelled. The end result could 
then be that the terminating station would answer the call only to find that the caller has hung up. 
This situation is undesirable. 
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SUMMARY 

The present invention applies in a scenario where (a) an originating station sent to a 
conference server an invitation message seeking to set up a conference session with at least one 
terminating station via the conference server and (b) the originating station sends a cancellation 
5 message to the conference server before setup of a conference leg between the conference server 
and the terminating station is complete. 

As noted above, in this scenario, if the conference server just responsively sends a 
cancellation message to the terminating station, the terminating station would simply ignore the 
cancellation message if the terminating station has already responded to the invitation message 
10 from the conference server. 

Instead, according to an exemplary embodiment of the invention, when the conference 
server receives the cancellation message from the originating station, the conference server (i) 
will complete setup of a conference leg with the terminating station and (ii) will then send a 
teardown message to the terminating station to tear down the conference leg with the terminating 
15 station. In SIP, the teardown message could be a SIP "BYE" message. 

For instance, the exemplary embodiment can apply in a scenario where the conference 
server (a) receives a SIP INVITE message from the originating station, (b) responsively sends a 
SIP INVITE message to the terminating station, and (c) then receives a SIP CANCEL message 
from the originating station before a conference leg is completely set up between the conference 
20 server and the terminating station (i.e., at least before the conference server has sent a SIP ACK 
message to the terminating station in response to a SIP 200 OK message from the terminating 
station). 
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In that scenario, in response to the SIP CANCEL message, the conference server will first 
complete setup of a conference leg with the terminating station. To do so, the conference server 
will wait to receive the SIP 200 OK message from the terminating station, if not already 
received. When the conference server receives the SIP 200 OK message fi:-om the terminating 
5 station, the conference server will then unconventionally send a SIP ACK message to the 
terminating station without first waiting to receive a SIP ACK message from the originating 
station, thereby completing setup of the conference leg with the terminating station. 

After completing setup of the conference leg with the terminating station, the conference 
server will then send a SIP BYE message to the terminating station, which will function to tear 
10 down the conference leg between the conference server and the terminating station. 
Conventionally, the terminating station will then respond to the SIP BYE message by sending a 
SIP 200 OK message to the conference server. 

Although the terminating station may have answered the call when it received the SIP 
INVITE message from the conference server, the terminating station may then alert a user that 
15 the call has ended when it receives the SIP BYE message. This improves the user experience at 
the terminating end. 

These as well as other aspects and advantages will become apparent to those of ordinary 
skill in the art by reading the following detailed description, with appropriate reference to the 
accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

An exemplary embodiment of the present invention is described herein with reference to 
the drawings, in which: 

Figure 1 is a block diagram of a packet-based network; 
5 Figure 2 is a flow chart that illustrates exchange of messages between user stations on the 

packet-based network to establish a real-time media conference session; 

Figure 3 is a call flow that illustrates exchange of messages between user stations to 
cancel a conference leg in accordance with the exemplary embodiment; and 

Figure 4 is a block diagram of a conference server on the packet-based network. 
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DETAILED DESCRIPTION OF AN EXEMPLARY EMBODIMENT 



L Exemplary System 

Referring to the drawings, Figure 1 illustrates an exemplary communication system 10 
arranged to provide packet-based real-time media conferencing. For simplicity, Figure 1 depicts 
5 an originating station 12 and a terminating station 14 coupled to a packet-switched network 16. 
The originating station 12 may be arranged to originate a conference session with the terminating 
station 14, over the packet switched network 16. User A may operate the originating station 12 
and user B may operate the terminating station 14. 

It should be understood, of course, that this and other arrangements and processes 

10 described herein are set forth for purposes of example only, and other arrangements and elements 
(e.g., machines, interfaces, functions, orders of elements, etc.) can be added or used instead and 
some elements may be omitted altogether. Further, those skilled in the art will appreciate that 
many of the elements described herein are functional entities that may be implemented as 
discrete components or in conjunction with other components, in any suitable combination and 

15 location, and by software, firmware and/or hardware. 

In the exemplary arrangement of Figure 1, each station 12, 14 is preferably equipped with 
hardware and logic to establish network connectivity with the packet-switched network 16 and to 
engage in a packet-based real-time media conference session. To be able to estabUsh network 
connectivity, for instance, each station 12, 14 may be equipped with a wired or wireless interface 

20 and logic to gain a data connection. To be able to set up a packet-based real-time media 
conference session, each station 12, 14 may be programmed (i) to engage in SIP signaling or 
other session initiation signaling, (ii) to receive media fi"om a user and to play out media to a 
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user, and (iii) to receive and send digital representations of the media according to RTP or 
another designated protocol. 

A proxy server 18 and a conference sever 20 might also be coupled to, or accessible by, 
the packet-switched netv^ork 16. The proxy server 18 may be a signaling proxy, such a SIP 
5 proxy server, that functions to forward or direct signaling messages from point to point thiough 
the packet-switched network 16. The conference server 20 may be programmed to engage in 
signaling communication according to SIP or another designated protocol, in order to set up a 
conference leg with each participating station. Also, conference server 20 may further be 
programmed to receive and send media streams according to RTP or another designated 

10 protocol. Conference server 20 may be a discrete entity, such as a multipoint control unit 
(MCU). Altematively, conference server 20 may comprise a number of components, such as (i) 
an MCU that bridges communications, and (ii) a controller that functions to set up and control 
conference legs through the MCU, using third party call control techniques well-known to those 
skilled in the art. Other arrangements are also possible. 

15 2. Conventional Conference Session Setup 

Figure 2 next depicts a typical method of setting up a packet-based real-time media 
conference session between the originating station 12 and the terminating station 14, in the 
arrangement of Figure 1. User A may might provide an indication to the originating station 12 to 
initiate a conference session with User B at the terminating station 14, such as by pushing a 

20 button on the originating station 12 or providing some type of instruction to the originating 
station 12. As shovm in Figure 2, at step 30, in response to the indication, the originating station 
12 may send an invitation message to the conference server 20. The invitation message may take 
the form of a SIP INVITE message that describes the type of session as a packet-based real-time 
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media conference session, in accordance with the Session Description Protocol (SDP). The 
invitation message may also designate the terminating station 14 (or user B) as a target 
participant. 

Upon receipt of the session invitation message, at step 32, the conference server 20 may 
5 then send an invitation message to the terminating station 14 in an effort to set up a conference 
leg with the terminating session. At step 34, upon receipt of the invitation message, the 
terminating station 14 may respond with an agreement message to the conference server 20. The 
agreement message may be a SIP 200 OK message that indicates willingness to participate in the 
conference session. The conference server 20 may receive the agreement message, and at step 
10 36, send an agreement message to the originating station 12, similarly indicating willingness to 
participate in the conference session. 

At step 38, the originating station 12 then responds to the conference server 20 with an 
acknowledgement message, thereby completing setup of a conference leg between the 
originating station 12 and the conference server 20. The acknowledgment message may take the 
15 form of a SIP ACK message. In addition, at step 40, the conference server 20 similarly responds 
to the terminating station 14 with an acknowledgement message, thereby completing setup of a 
conference leg between conference server 20 and the terminating station 14. At step 42, the 
conference server 20 then bridges communications between users A and B according to RTP or 
another designated protocol. 
20 3. Cancellation of Setup of Real-Time Media Conference Session 

As noted above, in some instances, user A may seek to cancel initiation of a conference 
session with user B. In particular, user A may seek to cancel the conference session after the 
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originating station 12 sent an invitation message to the conference server 20, but before the 
conference server 20 responds to the invitation message with an agreement message. 

The originating station 12 might send a cancellation message to the conference server 20 
to cancel the conference session. The cancellation message may indicate that user A seeks to 

5 cancel the conference session that was previously initiated. Because the conference server 20 
did not respond to the invitation message, the conference server would receive the cancellation 
message and responsively cancel initiation of the conference leg between the originating station 
12 and the conference server 20. 

The conference server 20 would also have to cancel any initiation of the conference leg 

10 between the conference server 20 and the terminating station 14, in order to fully cancel the 
conference session between users A and B. However, sending the cancellation message to the 
terminating station 14 might be ineffective to cancel the conference leg between the conference 
server 20 and the terminating station 14 if (i) the conference server 20 has already sent an 
invitation message to the terminating station 14 and (ii) the terminating station 14 has akeady 

15 sent an agreement message to the conference server 20. The terminating station 14 would have 
already responded to the invitation message and therefore would ignore any cancellation 
message subsequently received from the conference server 20. 

In accordance with an exemplary embodiment of the present invention, the conference 
server 20 would complete setup of the conference leg between the conference server 20 and the 

20 terminating station 14 in response to receiving the cancellation message. The conference server 
20 and terminating station 14 would complete exchange of the invitation, agreement, and 
acknowledgment messages before the conference server 20 sends any agreement message to the 
originating station 12. Then, after setup of the conference leg and also in response to the 
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cancellation message, the conference server 20 may send a teardown message to the terminating 
station 14 to tear down the conference leg between the conference server 20 and the terminating 
station 14. The teardown message sent by the conference server 20 allows the terminating 
station 14 to alert user B that the call has ended. This improves user B's experience on the 
5 terminating station 14. 

Figure 3 illustrates exchange of messages between an originating station 12, a 
terminating station 14, and a conference server 20 to cancel a conference leg, in accordance with 
the exemplary embodiment. The proxy server 18 may function to forward the messages 
exchanged between the originating station 12, terminating station 14, and conference server 20, 

10 but other arrangements are also possible. 

At step 60, the originating station 12 may send an invitation message to a conference 
server 20. The invitation message may take the form of a SIP INVITE message. The SIP 
INVITE message may signal setup of a packet-based real-time media conference session and 
may designate the terminating station 14 as a target participant. The conference server 20 may 

15 receive the invitation message and, at step 62, responsively send an invitation message to the 
terminating station 14. After sending the invitation message and before the conference server 20 
sends an agreement message in response to the invitation message, at step 64, the originating 
station 12 may send a cancellation message to the conference server 20. The cancellation 
message may take the form of a SIP CANCEL message. 

20 Conventionally, the cancellation message functions to cancel a previous signaling 

request that has not yet been acted upon completely. The SIP CANCEL message may be sent to 
cancel the SIP INVITE message that the originating station 12 sent to the conference server 20 at 
step 60. In accordance with the exemplary embodiment, the conference server 20 will complete 
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setup of the conference leg with the terminating station 14, when (i) the conference server 20 
receives a cancellation message and (ii) the conference server 20 has already sent an invitation 
message to the terminating station 14. As noted above, the setup will be unconventional because 
the conference server 20 does not send any agreement message to the originating station 12 
5 before completing setup of the conference leg with the terminating station 12. 

The manner in which the conference server 20 completes setup of the conference leg 
may depend on timing of receipt of the cancellation message by the conference server 20. For 
instance, at step 66a, the conference server 20 may receive the cancellation message at the same 
time or after the conference server 20 receives an agreement message from the terminating 

10 station 14, in response to the invitation message. If the conference server 20 receives the 
cancellation message at the same time or after receiving the agreement message, then at step 67 
the conference server 20 may responsively send an acknowledgement message to the terminating 
station 14. The acknowledgment message may take the form of a SIP ACK message. The 
acknowledgment message completes setup (unconventionally) of the conference leg with the 

15 terminating station 14. 

Altematively, the conference server 20 may receive the cancellation message after the 
conference server 20 sends the invitation message to the terminating station 14, but before the 
conference server 20 receives an agreement message in response to the invitation message. If the 
conference server 20 receives the cancellation message after sending the invitation message to 

20 the terminating station 14 but before receiving the agreement message at step 66b, then the 
conference server 20 may wait for the agreement message from the terminating station 14. Then, 
after receiving the agreement message, at step 67, the conference server 20 may send an 
acknowledgement message to the terminating station 14. Again, the acknowledgment message 
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may take the form of a SIP ACK message. The acknowledgment message completes setup 
(again, unconventionally) of the conference leg with the terminating session 14. 

After setup of the conference leg with the terminating station 14, at step 68, the 
conference server 20 will send a teardown message to the terminating station 14. The teardown 

5 message may be a SIP BYE message sent to the terminating station 14. The SIP BYE message 
will function to tear down the conference leg between the conference server 20 and the 
terminating station 14. At step 70, the terminating station 14 will then respond to the SIP BYE 
message by sending an acknowledgment message to the conference server 20. The 
acknowledgement message may take the form of a SIP 200 OK message to the conference server 

10 20. The SIP 200 OK message may indicate to the conference server 20 that the conference leg is 
terminated. In response to sending the SIP 200 OK message, the terminating station 14 might 
also alert the user that the call is terminated. The exemplary embodiment improves user B's 
experience at the terminating station 14 because user B does not have to answer the call from 
user A in order to find out that user A hung up and cancelled the conference session. 

15 Figure 4 shows a generalized block diagram of a representative conference server 20. 

Conference server 20 would typically sit at a defined IP address in the packet-switched network 
16. As illustrated, the conference server 20 includes a network interface unit 110, at least one 
processor 1 12, and data storage 1 14, all tied together via a system bus 1 16 or other mechanism. 
Network interface 110 functions to provide connectivity with the packet-switched 

20 network 16. As such, network interface unit 110 may receive packets from the packet-switched 
network 16 and may route packets over the packet-switched network 16. A suitable network 
interface unit 1 10 is an Ethernet card, but other examples are also possible. 
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Data storage 114 then serves to store logic executable by processor 112 to carry out 
various functions described herein. As such, data storage 1 12 may take various forms, in one or 
more parts. For example, data storage 112 may comprise a storage block resident permanently in 
the conference server 20, which holds program instructions defining logic executable by the 

5 processor. The logic may define various functions to facilitate network communication and real- 
time media conferencing. 

For example, the logic may cause the processor 112 to receive an invitation message 
from the originating station 12 and responsively send an invitation message to the terminating 
station 14. The logic may also include a mechanism for determining that a cancellation message 

10 is received from the originating station 12. 

The conference server 20 may receive the cancellation message after the conference 
server 20 sends the invitation message to the terminating station 14, but before the conference 
server 20 receives an agreement message in response to the invitation message. If the conference 
server 20 receives the cancellation message after sending the invitation message to the 

15 terminating station 14 but before receiving the agreement message, then the logic may cause the 
processor 112 to wait for the agreement message from the terminating station 14. After 
receiving the agreement message, the logic may cause the processor 112 to send an 
acknowledgement message to the terminating station 14. The acknowledgment message 
completes setup (unconventionally) of the conference leg with the terminating session. 

20 Altematively, the conference server 20 may receive the cancellation message at the same 

time or after the conference server 20 sends the invitation message to the termination station 14 
and receives from the terminating station 14 an agreement message in response to the invitation 
message. If the conference server 20 receives the cancellation message at the same time or after 
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receiving the agreement message, then the logic may cause the processor 112 to responsively 
send an acknowledgement message to the terminating station 14. The acknowledgment message 
completes setup (again, unconventionally) of the conference leg with the terminating station 14. 

After setup of the conference leg with the terminating station 14 and in response to the 
5 cancellation message, the logic may cause the processor 112 to send a teardovsoi message to the 
terminating station 14. The teardovm message may be a SIP BYE message to the terminating 
station 14. The SIP BYE message will function to tear dovra the conference leg between the 
conference server 20 and the terminating station 14. 

An exemplary embodiment of the present invention has been described above. Those 
10 skilled in the art will understand, however, that changes and modifications may be made to this 
embodiment without departing from the true scope and spirit of the present invention, which is 
defined by the claims. 
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